Abstract
Introduction
In the last few decades, new business creation playd a key role in economic growth, job creation and innovation. Specifically, we could observe an increasing awareness of the importance of IT entrepreneurship and innovation [5, 19, 20, 26] . However, recent studies indicate that despite the growing attainment within the engineering and technology (SET) sector, women entrepreneurs are heavily underrepresented [17, 28, 33, 34, 44, 47] . This phenomenon is more pronounced in a society characterized with a high level of stereotypical gendered expectations toward technology businesses [4, 44] .
Women are a significant source of entrepreneurial potential, yet relatively untapped, pointing to the importance of spending greater effort to enhance the level of participation by women's entrepreneurial activity. In this regard, supporting women entrepreneurs within the technology field should be a priority for academic researchers and governments [34] . However, the current literature shows a paucity of research in women's IT entrepreneurship. Specifically, in areas such as information systems and female entrepreneurship disciplines, the study of women's IT entrepreneurial behavior is ignored. Scholars suggest that there is a need to understand many aspects of gender relationships in the field of entrepreneurship in general and more specific in the technology domain [5, 28] , as the aspects contributing to the research problem were generally unknown, although, the problem itself was complicated, multifaceted, and contextual. Previous studies have attempted to examine different factors to understand women entrepreneurs in the IT context [28, 34] . However, earlier studies examine specific factors that may prevent a comprehensive understanding of female entrepreneurial intention from a technological point of view. Therefore, given the significance of IT entrepreneurship and innovation on socio-economic growth and the necessity to enhance women's involvement in business venturing, there is a need for further investigation. In particular, in order to encourage Saudi women tech-entrepreneurs, there is a need for identifying and understanding the factors and decision-making processes that affect women's engagement in such businesses. However, literature shows that there is no empirical study to understand female entrepreneurial intention as a predictor to perform IT entrepreneurial behaviors. Furthermore, most of the literature on women's entrepreneurship in general and more specifically in Saudi Arabia is focused on traditional and non-technological businesses. Consequently, this study is an attempt to fill that void by establishing a conceptual model of entrepreneurial intention to understand the phenomenon in which little is yet known such as female IT entrepreneurial behaviour in developing countries such as Saudi Arabia.
Factors and concepts presented in this paper offer insights for the future entrepreneurship scholars and encouraging women who are potential business owners in the IT context. It may also help in the development of training programs that will empower new female generation and provide access to fund and resources that could lead them to create and develop their technical business. The research, therefore, investigates different factors affecting the entrepreneurial intention and decision-making processes that lead women to become techentrepreneurs. For the purpose of this study, three research questions have been formulated: (1) how do attitude toward entrepreneurship, entrepreneurial selfefficacy, and subjective norms impact women's IT entrepreneurial intention in the Saudi context (2) how do formal institutions (perceived access to capital, and perceived government support) impact women's IT entrepreneurial intention in the Saudi context? (3) how do IT factors (personal innovativeness in IT, and related knowledge and experience in technology) impact women's IT entrepreneurial intention in the Saudi context?
Literature review

IT entrepreneurial behaviour
Scholars pointed out that IT entrepreneurs have distinctive behavioral characteristics and different antecedents' factors, which are highly related to technical skills and perceptions [4, 19, 20, 26] . IT entrepreneurs are expected to have more technical related knowledge in addition to higher innovation capabilities and attitudes. Nichols & Armstrong (2003) define IT entrepreneurs as individuals, who organize, manage and accept the risk of IT entrepreneurship [17] . Others describe IT entrepreneurs as those who identify and exploit opportunities by using IT skills, perceptions, knowledge and experience to create new value through the venture creation process [17] .
In the IT context, there are two ways to study behavior. The first method is to measure behavior directly [61] . The second is to measure behavior indirectly, commonly utilizing behavioral intention, which has been widely adopted in IS literature [20, 46] . Importantly, the second method has been widely applied to entrepreneurship in recent years with significant success. Hence, this study uses entrepreneurial intention as a dependent variable to predict a real behavior of women's IT entrepreneurship, which will be further explained in the theoretical background section.
Current status of female entrepreneurship in Saudi Arabia
Women's entrepreneurship has recently become a topic of interest in Saudi Arabia. Although, women are traditionally restricted to join the economic field for a long time [6] , there is a quantum leap of women status in this area, driven largely by changing the direction of the Saudi government to support women's empowerment and gender equality [17] . According to Global Entrepreneurship Monitor 2016, the male rate of participation in the early-stage entrepreneurial activity (TEA) is 12.9%, and the female rate 9.7% in the Saudi context. Although participation in TEA has been increasing across both genders, women have been rapidly closing the gap since 2009 [54] . The government has launched many entrepreneurship initiatives in an effort to support the entrepreneurial culture, develop entrepreneurial leadership among Saudi youth, and enhance women's role in the labor force and economic sector through entrepreneurship leadership. For example but not limited to, Aramco Entrepreneurship Center, and Badir Program from the scientific organization of King Abdulaziz City for Science and Technology [17] . More recently, Vision 2030, which is a recent policy view of Saudi government marks a new phase in the development by promoting and supporting Small and Medium Enterprises (SMEs) to create suitable job opportunities for Saudi citizens as well as increasing women's participation in the workforce [17] . It aims to support the Kingdom's sustainable development in the light of global trends that focuses on technology, and innovation in the knowledgebased economy. For instance, Misk, which is inspired by Vision 2030, is a non-profit foundation devoted to promote entrepreneurial culture, expanding Saudi's economy and transferring its system from oil-based economy to a knowledge-based economy. More specifically, many initiatives have been launched by Misk to support network building and training programs for women entrepreneurs in the IT business and online marketing.
Although women remain as a disadvantaged population with high economic potential for long time and they constitute a much smaller subset of the IT entrepreneurial activities [4, 17, 44] in 2017 increased by 144%. The businesses are active in the fields of telecommunications, software, ecommerce and smartphone apps development [2] . Therefore, as women increasingly enter the ranks of IT-related business founders, it is also important to develop an understanding of women entrepreneurs in the IT context.
Theoretical background and hypotheses development
This research aims to develop a conceptual model based on relevant research and current empirical studies to investigate the factors that will affect women's IT entrepreneurial intention in the Saudi context. Three major streams of literature provide the theoretical foundations for this research. First, the literature on entrepreneurial behaviour, illustrating the role of entrepreneurial intention as well as its antecedents including attitude toward entrepreneurship, entrepreneurial self-efficacy, and subjective norms. Second, the literature on female entrepreneurship, evaluating the influence of formal institutional environment on women's IT entrepreneurial intention. Finally, the literature on information systems, elaborating the role and importance of two context-specific factors personal innovativeness in IT, and related knowledge and experience in technology as key drivers of entrepreneurial intention in technological entrepreneurship.
Theory of planned behaviour
A considerable amount of literature argues that intention plays a relevant role in decision making to start a new firm and predict entrepreneurial behavior [38, 51] . Theory of Planned Behaviour (TPB) by Ajzen (1991) is a broad theory of human behavior, which has been successfully adopted to predict and explain intentions to perform behaviors [3, 10] . Ajzen's theory has also become the most influential and increasingly common framework in entrepreneurial intention literature [10, 17, 19, 20, 25, 37, 38, 51] . Many scholars applied the intentional theory with similar goals in different contexts. In addition, many authors considered intentional theory in their investigation in women's entrepreneurship context [14, 17, 58] among others. Furthermore, utilizing the intentional theory, Chen (2014) and Dutta et al, (2015) , proposed models that identify important IT dimensions as key drivers of IT entrepreneurial intention including computer selfefficacy and related knowledge and experience in IT.
Formal institutions
There has been a growing recognition in IS research of the role of institutions in influencing the individual behavior toward technology (Liang et al. 2007 ). Institutions are defined as the rules of the game in a society, and they interact with both organizations and their members. More precisely, human behavior is influenced by institutional environments [50] Hence, the decision to start-up technological businesses is also determined by institutions. Within the gender literature, scholars show a significant effect of institutional factors on the entrepreneurial process [9, 49] . In addition, they pointed out that the institutional theory is one of the most appropriate conceptual frameworks to analyze the influence of such factors on female entrepreneurship. The development of the institutional economic theory by North allows us to understand and examine different formal factors (laws, government support …) that influence women's entrepreneurship. Furthermore, this model fits perfectly within the intentional model, which could support this study. However, applying institutional theory in the context of Saudi women has not been existed. Therefore, this paper aims to analyze the influence of formal factors (access to capital, and governmental support) on Saudi women entrepreneurs in the IT context. Figure 1 shows the research model 
Hypotheses development
Attitude toward entrepreneurship refers to the degree to which an individual has a positive or negative personal evaluation about willingness to be an entrepreneur [41] . Higher the positive attitude, greater the intention will be to perform a particular behavior including the entrepreneurial behavior [3, 10, 25, 37] among others. Accordingly, the following hypothesis is proposed H1: Attitude towards entrepreneurship influences positively women's IT entrepreneurial intention.
Entrepreneurial self-efficacy (ESE) reflects an individual's perceived capability to perform entrepreneurial roles successfully [18] . Many studies suggest that individual's with higher entrepreneurial self-efficacy has higher entrepreneurial intentions [18, 38] . However, the literature shows that, compared to men, women tend to perceive themselves and the entrepreneurial environment less desirable [39] . This perception in turn influences their intentions and subsequent lower levels of entrepreneurial behavior [63, 64] . Additionally, there is evidence that women are more likely than men to limit their career choice and interests due to their low perception of the necessary skills [63] . Palmer et al. (2015) have found that the relationship between gender and entrepreneurial intentions was reduced when self-efficacy was considered. Therefore, it is possible to consider that women perceptions of themselves, play a greater role in the decision to start a business. Previous studies indicated that there is a direct and significant influence of entrepreneurial self-efficacy on entrepreneurial intentions [12, 19, 20, 25, 64] among others. Furthermore, consistent with Ajzen's (1991) theory of planned behavior, perceived self-efficacy beliefs influences directly the development of entrepreneurial intention [3, 25] . Moreover, other studies show the indirect effect of entrepreneurial self-efficacy on entrepreneurial intentions via entrepreneurial attitude [18, 19, 36] . Bandura (1986) indicates that self-efficacy causally influences expected outcomes of behavior, but not vice versa [11, 19] . Whereas expected outcomes is linked to attitude in Ajzen's Theory of Planned Behavior [38] . Therefore, it is reasonable to suggest that women who exhibited higher beliefs regarding their capabilities, their motivation and attitudes toward entrepreneurship will be stimulated and increased specifically when these women show a lower level of entrepreneurial attitude. This finding is consistent with Anggadwita and Dhewanto (2016) assertion that individual competencies including business skills and abilities have an indirect influence on women's entrepreneurial intention through attitude in the Indonesia context. Accordingly, this study proposes the following hypotheses:
H2a: Entrepreneurial self-efficacy influences positively women's IT entrepreneurial intention.
H2b: Entrepreneurial self-efficacy influences positively attitude toward entrepreneurship. Subjective norms is a social perception, which refers to perceived social pressure from people including family, friends and others to perform a certain behaviour [3, 25] . A recent research has recognized that subjective norms have a great impact on entrepreneurial intention. The higher the perceived social pressure, the higher the IT entrepreneurial intention [17, 25] . Therefore, we could observe that the environment and subjective norms play an important role in women's IT entrepreneurial intention. From IS perspective, this proposition is consistent with Venkatesh & Morris (2000) assertion that women are strongly influenced by subjective norms perceptions of IT and IT usage intentions [17] . Accordingly:
H3: Subjective norms influence positively women's IT entrepreneurial intention. Perceived access to capital or finance plays a critical role to promote entrepreneurial activities. Also, it has long been recognized as the most critical element of new venture creation and subsequent successful performance [45] . It is worth noting that financial capital is one of major issues for women entrepreneurs in global community. Based on the literature, women have less opportunity than men to gain access to develop their new businesses for various reasons [7, 13, 15, 22, 23, 32, 60] . There are some explanations that can be given in this regard; the lower early business growth as compared with their male counterparts [7] , as well as a lack of social capital and networks [13] . According to Bruin, et al, (2007), out of 52 studies submitted to the special issue on women's entrepreneurship in the Journal of Entrepreneurship Theory and Practice, the most popular issue in empirical research about women's entrepreneurship is financing [24] . Literature indicates that women entrepreneurs have difficulties due to gender-based differences in terms of finance access [45] , which could be negatively associated with the start-up decision [52, 55, 58] . The problem of lacking a financial support might be much obvious in developing countries. Cetindamar, et al. (2012) suggested that men are likely to benefit more because of their greater access to finance as compared to women in Turkey [16] . In the context of Saudi Arabia, typically women rarely seek external financing to start-ups business, and they utilize personal savings or contributions from family, relatives, and friends [8] .
The most recent studies show that knowledge about sources of support assistance including access to finance has a positive influence on entrepreneurial intentions [43, 56, 62] and the effect of finance will be greater for female entrepreneurship than for male entrepreneurship [49] . Therefore, it is reasonable to consider that women who perceive access to finance, are more likely to have higher positive attitudes regarding entrepreneurship as well as a higher level Page 5422 of ESE. This finding is consistent with previous studies assertion that the perception of access to finance positively influences entrepreneurial selfefficacy and attitude [56, 62] . Therefore, the following hypotheses are proposed:
H4a: Perceived Access to capital positively influences women's attitude towards entrepreneurship.
H4b: Perceived Access to capital positively influences women's entrepreneurial self-efficacy. Governmental support is another formal factor in this study. The government's role facilitates or restrict access to resources of creation a new business, and reduce or increase the risk for an entrepreneur [9, 58] . A considerable amount of studies suggested that unfavorable conditions in the regulatory environment, can be a further barrier to women who desire to become entrepreneurs or to expand an entrepreneurial venture [9] . In Saudi Arabia, although, businesswomen have faced challenges about the regulatory environment, Saudi government has made a significant effort to support women economic empowerment. As a case in point, Vision 2030, which is a recent policy view of Saudi government marks a new phase in the development by promoting and supporting entrepreneurship to create suitable job opportunities for Saudi citizens as well as providing greater employment opportunities for women and encouraging them to join the workforce. Therefore, it can be inferred that the government's support, procedure requirements, and assistance with business startup are important factors for fostering entrepreneurial culture among women and influencing the decision to set up a new business. It can play a significant role in fostering a positive attitude towards entrepreneurship as well as a higher level of ESE. This finding is consistent with previous studies assertion that the favorable perception institutional support including governmental support influences entrepreneurial self-efficacy and attitude [43, 56, 62] . Therefore, the following hypotheses are proposed:
H5a: Perceived government support positively influences women's attitude towards entrepreneurship.
H5b: Perceived government support positively influences women's entrepreneurial selfefficacy. Personal innovativeness in IT (PIIT): a considerable amount of IS literature has demonstrated that PIIT is associated with IT adoption and usage [1, 20, 26] . PIIT represents "the willingness of an individual to try out any new information technology" [1] . Within the entrepreneurship context, Schumpeter's definition of entrepreneurship addresses economic factors as well as emphasizing on innovation [57] . From IS perspective, entrepreneurs highly depend on technological innovation to create new technology enterprises and new technologies [20, 26] . Some well-empirical studies have tested the relationship between PIIT and individual's behavior providing evidence of a significant relationship [1, 20, 26] . As discussed earlier, scholars found that women have lower self-efficacy than men [17, 63] . Therefore, it is also reasonable to expect that PIIT could play a critical role in the development of entrepreneurial self-efficacy as well as the poor attitude toward IT entrepreneurship. This proposition confirms previous studies showing that individual with high PIIT will improve his/her ability, motivate him/her to incubate technological innovation and look for ways it could be deployed to transform technology innovation into market opportunity [26] . Thus, the following hypotheses are proposed:
H6a: Personal innovativeness in IT positively influences women's attitude towards entrepreneurship.
H6b: Personal innovativeness in IT positively influences women's entrepreneurial selfefficacy. Related knowledge and experience (RKE) become important with regarding the development of IT entrepreneurial intention. Computer knowledge refers to self-perception of the extent of knowledge regarding the use of computers across different application domains. A prior computing experience is defined as the frequency of using computers across different tasks and purposes. Both factors reflect individual's direct experience with computers from the past and the present [35] . Individuals with a high level of RKE will enable them to connect the previous relevant knowledge with the new knowledge, which in turn helps to identify and develop opportunities at the intersection [26, 46] . Furthermore, these individuals not only find ITbased industry an attractive, but they also are able to utilize their knowledge and experience to identify experimenting with new technologies. Similarly, assimilation of new knowledge and technologies such as software process innovations is facilitated when individuals have greater related knowledge [26, 29, 40] . From these viewpoints, Dutta, et al, (2015) were able to demonstrate that RKE of the entrepreneur act as key drivers in virtual worlds' business, which positively influence the development of perceived feasibility (equivalent to entrepreneurial selfefficacy) and perceived desirability (equivalent to attitude). In addition, following the social cognitive theory, RKE provides the most important source of Page 5423 information for the development of entrepreneurial self-efficacy. Therefore, it is more reasonable to assume that RKE is an antecedent to entrepreneurial self-efficacy, which in turn influences women's IT entrepreneurial intention. Therefore, the following hypotheses are developed:
H7a: Related knowledge and experience positively influence women's attitude towards entrepreneurship.
H7b: Related knowledge and experience positively influence women's entrepreneurial selfefficacy.
Methodology
The selected sample is expected to provide best results to explore IT entrepreneurial intentions. In addition, this would provide the needed variance for this study. According to the literature, most studies of entrepreneurial intention have relied on student samples [10, 19, 20, 25, 26, 37, 42] among others. In this study, we surveyed a broad range of samples to increase the generalizability of undergraduate student populations to older, who would provide different levels of knowledge, experience, and perception. The sample consists of 1. Female university students in their last years, majoring in different disciplines including but not limited to students majoring in IT and other related areas as well as subjects related to business and management. 2. Female nascent entrepreneurs who are not entrepreneurs yet, but are pondering on it and in the process of starting a business, which is therefore in line with the nascent entrepreneur profile as established by [48] . Specifically, a nascent entrepreneur can be defined as an individual who previously has not his/her own business and is participating in at least two of the following activities (a) attending seminars or conferences in order to start their own business, (b) developing a business plan or participating in events that are focused on business plan writing, (c) organizing a team of people to start a business, (d) looking for a physical space or equipment for their new business, (e) saving money to invest in the company and (f ) developing a product or service . This study applied quantitative method to collect numerical data from respondents. It adopts previously validated instruments in order to ensure that survey items are adequate. The survey was originally developed in English. A translated Arabic version has been included in the survey. A five-point Likert scale (1 = strongly disagree to 5 = strongly agree) is used as it is one of the most commonly used techniques of scaling responses in a survey design. Online survey was sent to 600 participants and 520 participated in the survey. After removing incomplete responses, a total of 475 responses were used for data analysis. With respect to the female university students, data has been collected in large, public universities in Saudi Arabia, which are Princess Nourah Bint Abdurrahman in Riyadh, which is the largest university for women in the world, female colleges at King Saud University in Riyadh, and female colleges of King Abulaziz University in Jeddah. To identify the nascent entrepreneurs, technology incubator, and entrepreneurship programs were targeted. This includes Badir's program from the scientific organization of King Abdulaziz City for Science and Technology, as well as King Salman Institute for Entrepreneurship program at King Saud University that provides education and training programs for entrepreneurship guidance. The data were analysed using Partial Least Squares (PLS) Structural Equation Modelling (SEM) approach using the SmartPLS version 3 [53] . PLS-SEM is appropriate for this study because it allows formative and reflective constructs to be tested together [21] . In this study, subjective norm is modelled as a formative construct [27] while all other constructs are modelled as reflective indicators. The subjective norm is a multidimensional construct [59] which covers various referent groups such as friends, family and colleagues.
Data analysis
Descriptive analysis shows that 65% are in the age bracket of 18-25 years; followed by 45% participants are 26-35 years. 68% of the participants hold bachelor's degree followed by master's degree with 32%. Educational background of the participants includes 51% from IT and related areas, while 49% participants were from business and related areas. However, only 26% of the participants have work experience. Finally, 58% of participants are nascent entrepreneurs, which means who previously do not own business and are participating in seminars or conferences in order to start their own business. 4.1.1 Reliability and validity assessment. The confirmatory factor analysis was conducted, which includes reliability and validity of the measurement model assessment using internal consistency, convergent validity and discriminant validity [30] . Internal consistency is assessed using Cronbach's alpha (α) (Kline, 2005 Figure 2 shows the path testing. Table 2 . Hypotheses testing. The results show the effect of 'perceived access to capital' on 'entrepreneurial attitude' and 'entrepreneurial self-efficacy' are not supported by the data. Thus, H4a and H4b are not accepted. However, all other hypotheses are accepted. In addition, for all the dependents constructs, R²=0.37 indicates 37% variance in 'attitude towards entrepreneurship', 32% in 'entrepreneurship selfefficacy' and 46% in 'women's IT entrepreneurship intention' respectively.
Finding and discussion
The major objective of this study was to analyze the impact of the institutional environment and IT on women's IT entrepreneurial intentions based on Theory of Planned Behaviour. As shown in Table 2 and Figure 2 , the order of path significance among factor that has a significant direct effect on 'women's IT entrepreneurial intention' is 'subjective norms' followed by 'entrepreneurial attitude' and 'entrepreneurial self-efficacy'. Hence, in the context of the current study, 'women's IT entrepreneurial intention' is influenced by 'subjective norms', 'entrepreneurial attitude' and 'entrepreneurial selfefficacy'. This result is consistent with previous studies [10, 19, 20, 25, 37, 39, 64] .
Regarding the formal institutions, the results also show significant effects of government support on 'entrepreneurial attitude' and 'entrepreneurial selfefficacy'. The perception of respondents towards government policy regarding to IT entrepreneurship was found positive. This mean that the Saudi government policy is favourable for new business formation as it was perceived by respondents. This result further confirmed the prior findings illustrating that the positive perception of support including governmental support influences individual perceptions and entrepreneurial intentions [43, 56, 58, 62] . However, our results show the insignificant effect on 'perceived access to capital' on 'entrepreneurial attitude' and 'entrepreneurial selfefficacy'. Although our data does not support the hypotheses, the earlier literature corroborates the importance of financing in promoting entrepreneurship [31, 49, 56, 62] . Hence, according to the respondents, it is difficult to access to finance for starting business as it was found negative. This mean that the perception of respondents towards access to finance is not favourable for new business, which might explain the low growth rates in women's IT entrepreneurial activities in the Saudi context. Accordingly, financial institutions, technology incubators and accelerators, should consider designing more supportive fund and loan policies for women entrepreneurs.
Concerning the IT factors, they both have significant effect on 'entrepreneurial attitude' and 'entrepreneurial self-efficacy'. The order of path significance among IT factors is 'personal innovativeness in IT' followed by 'related knowledge and experience'. This is consistent with the earlier literature, which shows the importance of 'personal innovativeness in IT' and 'related knowledge and experience' as key drivers of entrepreneurial intention in technological entrepreneurship [20, 26] . Furthermore, 'personal Innovativeness in IT' helps to identify individuals who are likely to adopt IT innovation earlier than others [1] . In addition, this finding confirms that IT skills are important characteristics of IT entrepreneurs, who have different characteristics from traditional entrepreneurs [19, 20, 26] .
Conclusion and implication
This research offers several contributions. First, it contributes to IS and female entrepreneurship literature by enhancing our understanding of aspects influencing decisions to create new business in ITrelated industries. Practically, the IT entrepreneurial intention model developed in this study can be a new driver of IT entrepreneurial behavior among women, which has rich practical implications for enhancing entrepreneurship, economic growth and innovation. Furthermore, this study is the reconfirmation of theory of planned behavior in predicting the entrepreneurial intentions from developing countries context in general and Saudi women context in particular. Our study also contributes to support Kingdom's new economic direction that aims to increase SME contribution to the economy, increase women's participation in the workforce and transferring the economic system from its oil-based economy to a knowledge-based economy through innovation and technology. Finally, like any research this study has limitations. The research model did not cover all aspects of the institutional environment including formal aspects that may affect IT entrepreneurial intention and subsequent behaviour. Furthermore, as explained earlier, the election of intentional theory is justified by its acceptance and generalized use to explain entrepreneurial intentions in different contexts and areas, we confirm that entrepreneurial intention is not the actual behavior. This is an area for future research to consider the IT entrepreneurial behaviour as well.
